The genetic penetrance of the activated neu oncogene for the induction of mammary cancer in vivo.
Carcinogenesis is most often viewed as a multistage disease process. An exception to this was suggested for neu transformation of mammary cells in a transgenic model (Muller et al., 1988); however, this interpretation is controversial (Bouchard et al., 1989). In order to better define neu mammary transformation in vivo, we directly measured the genetic penetrance of the neu oncogene. Mammary cells in situ were infected with replication-defective retroviral vectors carrying the activated neu oncogene (pJRneu). A limiting dilution in vivo transplantation assay was used to measure the percentage of mammary clonogenic (stem-like) cells that stably and functionally integrated this vector. Based on this, the percentage of clonogens integrating and expressing neu that could progress to mammary carcinomas was quantified to estimate the penetrance of this gene in mammary carcinogenesis. The genetic penetrance of neu was 3.6% (95% confidence interval 2.2%-5.8%). This high degree of genetic penetrance is compatible with the observations that certain neu-transgenic mice develop a very great number of mammary carcinomas (Muller et al., 1988). However, whether these data are compatible with a single-step transformation model (100% penetrance) is uncertain and is discussed.